The family Hyphomonadaceae was proposed by Lee et al. (2005) for a group belonging to the class Alphaproteobacteria. At the time of writing of this paper, the family Hyphomonadaceae consisted of 12 genera (http://www. bacterio.net; Abraham et al., 2013; Zhang et al., 2013) . Among these genera, novel strains of Algimonas porphyrae have been recently isolated from the algal media and thalli of a red alga Porphyra yezoensis (Fukui et al., 2013) . During our survey of the bacterial flora from P. yezoensis, three other bacteria, designated strains 14A-2-7 T , 14A-3-1 and 14A-3, were isolated from the algal medium supplemented with ampicillin. In the present study, we describe the taxonomic status of these three isolates as determined by polyphasic taxonomic analysis.
Thalli of P. yezoensis U-51 were cultured in sterile modified half-strength SWM-III medium supplemented with 10 mg ampicillin l 21 (w/v) at 17 u C for 2 weeks. The subsample of the algal medium was incubated on marine agar 2216 (MA; Difco) at 20 u C for 2 weeks. Strains 14A-2-7 T , 14A-3-1 and 14A-3 were isolated from the three separate culture systems. The three strains were routinely maintained on MA at 20 u C. A. porphyrae 0C-2-2 T and Litorimonas taeanensis G5 T were used in the DNA-DNA hybridization experiments and fatty acid analysis as reference type strains.
For the genotypic analysis, genomic DNAs of the three isolates were extracted by the method of Johnson (1981) .
The nearly full-length 16S rRNA gene was PCR-amplified with the universal primers 27F and 1492R (Lane, 1991) . The 16S rRNA gene fragment was sequenced using the six sequencing primers 27F, 519F, 1190F, 530R, 760R and 1492R (Lane, 1991; Satomi et al., 1997) . The sequences of the three isolates (1351 bp) were submitted to the GenBank database using the BLAST program (Altschul et al., 1990) , and sequences for the related species were retrieved for the phylogenetic analysis. These sequences of the three isolates and the related species were aligned using the CLUSTAL_X program (Thompson et al., 1997) . The distance for each sequence pair in the aligned sequences was calculated by the removal of ambiguous positions using MEGA version 5 (Tamura et al., 2011) . Phylogenetic trees were reconstructed with the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods using MEGA version 5 (Tamura et al., 2011) . Strain 14A-2-7 T shared 100 % 16S rRNA gene sequence similarity with strains 14A-3-1 and 14A-3. A. porphyrae 0C-2-2 T was its closest relative (97.6 % sequence similarity), followed by L. taeanensis G5 T (95.6 %), Hellea balneolensis 26III/A02/215 T (94.7 %) and Robiginitomaculum antarcticum IMCC3195 T (92.7 %) of the family Hyphomonadaceae. The phylogenetic trees based on the NJ, ML and MP analyses placed the three isolates in the family Hyphomonadaceae, and they formed the same cluster with A. porphyrae 0C-2-2 T ( Fig. 1 ; 99-100 % bootstrap support in the three phylogenetic trees).
The DNA G+C contents of the three isolates were determined by the HPLC method (Tamaoka & Komagata, 14A-3 and 14A-3-1 among type strains of the family Hyphomonadaceae. For the neighbour-joining analysis, a matrix distance was calculated using Kimura's two-parameter model (Kimura, 1980) , and the numbers at the nodes represent bootstrap values (.70 %) obtained from 1000 replicates. Filled circles indicate that the nodes were also found with the maximum-likelihood and maximum-parsimony methods with bootstrap values .70 %. Open circles indicate that the nodes were also found with the maximum-likelihood method with bootstrap values .70 %. Escherichia coli ATCC 11775 T was used as an outgroup. Bar, 0.02 substitutions per site.
1984). DNA-DNA hybridization was performed using photobiotin-labelled DNA probes, according to the method of Ezaki et al. (1989) . The DNA G+C contents and the DNA-DNA relatedness among the three isolates, A. porphyrae 0C-2-2 T and L. taeanensis G5 T are shown in Table 1 . The DNA G+C contents of the three isolates ranged from 54.3 to 55.0 mol%, which were more similar to that of A. porphyrae 0C-2-2 T (58.5 mol%) than to that of L. taeanensis G5 T (47.1 mol%). The DNA-DNA relatedness values between strain 14A-2-7
T and strains 14A-3-1 and 14A-3 were more than 88.1 %, which showed that the three isolates belonged to the same species (Wayne et al., 1987) . However, the DNA-DNA relatedness values among strain 14A-2-7 T , A. porphyrae 0C-2-2 T and L. taeanensis G5 T were less than 8.6 %, suggesting that strain 14A-2-7
T was a distinct genomic species.
The morphology of cells cultured in marine broth 2216 (MB; Difco) was observed under a transmission electron microscope (JEM-1200EX II; JEOL), and the cell size, motility and Gram straining (Gram stain B&M; Merck) were determined using a light microscope (BX50; Olympus). The colony morphology was observed on MA. Growth under anaerobic condition and at various temperatures (5-40 u C) and NaCl concentrations (0.02, 0.5 and 1-10 %, w/v) was examined according to a previously described method (Fukui et al., 2013) . Growth at pH 4-10 was determined in MB adjusted with solutions of 1 M NaOH and 1 M HCl. After autoclaving, the pH of MB was measured and readjusted with filter-sterilized solutions. The following physiological and biochemical properties were examined: oxidase (Oxidase reagent; bioMérieux) and catalase activities (3 %, v/v, H 2 O 2 ); methyl red and VogesProskauer reactions (Nissui Pharmaceutical); H 2 S production (Eiken Chemical); hydrolysis of agar, alginate, DNA, starch and Tweens 20, 40 and 80 (Smibert & Krieg, 1994; Sawabe et al., 1995) . Additional phenotypic characteristics were determined using API 20NE, API ZYM and API 50CH test strips (bioMérieux) under the same conditions, as previously described by Fukui et al. (2013) . The strain susceptibility to antibiotics was tested by the conventional disk diffusion technique, using MA and antibiotic discs (Eiken Chemical or Becton Dickinson). The type strain 14A-2-7 T had nine different phenotypic characteristics from strains 14A-3-1 and/or 14A-3 (Table 2 ). The typical characteristics of strain 14A-2-7 T (Gram-stain-negative, rod-shaped and prosthecate cells, motility, binary fission and requirement for aerobic condition and NaCl for growth) corresponded to those of the genus description of Algimonas (Fukui et al., 2013) . When compared with its two phylogenetic neighbours, strain 14A-2-7 T can be distinguished from A. porphyrae 0C-2-2 T and L. taeanensis G5
T by 20 and 30 phenotypic results, respectively. In particular, strain 14A-2-7
T differed from the closest neighbour A. porphyrae 0C-2-2 T in being positive for hydrolysis of DNA, negative for hydrolysis of Tweens 40 and 80, positive for three enzyme activities (chymotrypsin, cystine arylamidase and trypsin), utilization of six carbon compounds (arbutin, cellobiose, gentiobiose, lactose, methyl b-D-xylopyranoside and D-xylose), non-utilization of mannose and resistance to seven antibiotics (ampicillin, carbenicillin, gentamicin, kanamycin, neomycin, penicillin G and streptomycin).
Pigments were extracted according to the method of Biebl et al. (2005) and the absorption spectra (350-900 nm) were recorded using a spectrophotometer (U-2000A; Hitachi). Respiratory quinones were extracted, purified via TLC and analysed by HPLC, as described by AkagawaMatsushita et al. (1992) . For analysis of the polar lipids and cellular fatty acids, cells of the three isolates were harvested after 10 days of growth on MA at 20 u C in the stationary phase. Polar lipids were extracted by the methods of Minnikin et al. (1984) and separated by twodimensional TLC. The spots were identified by spraying with 5 % ethanolic molybdophosphoric acid (all polar lipids), Dittmer-Lester reagent (phospholipids), ninhydrin (aminolipids), a-naphthol (glycolipids) and Dragendorff's reagent (choline lipids) (Minnikin et al., 1984; Komagata & Suzuki, 1987) . The cellular fatty acid methyl esters (FAMEs) were extracted according to the method of Ikemoto et al. (1978) and 4,4-dimethyloxazoline (DMOX) derivatives were prepared by the method of Luthria & Sprecher (1993) . Both the FAMEs and DMOX derivatives were identified by GC (GC-2010; Shimadzu) and GC-MS (HP 5973N; Agilent Technologies) systems equipped with polar capillary columns. The orange pigments extracted from the three isolates showed a maximum absorption at 486-487 nm, which was identical to that for a carotenoid, but the bacteriochlorophyll a absorption peak at 772 nm was not detected (Biebl et al., 2005) . The major respiratory quinone of the three isolates was ubiquinone of the Q-10 type. The polar lipids of the three isolates comprised phosphatidylglycerol, glucuronopyranosyl diglyceride, monoglycosyl diglyceride, three unidentified phospholipids and an unidentified glycolipid. The polar lipid patterns of the three isolates completely corresponded to those of strains of A. porphyrae (Fukui et al., 2013) . The fatty acid compositions of the three isolates are shown in Table 3 . The major fatty acid of the three isolates was C 18 : 1 v7c (44.3-68.8 %), which corresponded to that of A. porphyrae 0C-2-2 T (73.8 %) and L. taeanensis G5 T (44.5 %). Strain 14A-3 had C 19 : 1 v8c (16.5 %) as a major fatty acid, but strains 14A-2-7
T and 14A-3-1 had little of this fatty acid. The comparison of the FAME profiles between strain 14A-2-7 T and its closest phylogenetic neighbour A. porphyrae 0C-2-2 T revealed that strain 14A-2-7
T specifically contained C 19 : 1 2-OH II, iso-C 19 : 1 2-OH and an unknown fatty acid of equivalent chain-length (ECL) 24.703 and did not contain C 19 : 0 . In this study, C 20 : 1 v7c, C 17 : 0 2-OH, C 17 : 1 2-OH II, C 19 : 1 2-OH II and C 18 : 0 3-OH detected in one or more of the Table 2 . Phenotypic characteristics that differentiate the three novel isolates from their phylogenetic neighbours Strains: 1, 14A-2-7 T ; 2, 14A-3-1; 3, 14A-3 (data from this study); 4, A. porphyrae 0C-2-2 T (Fukui et al., 2013) ; 5, L. taeanensis G5 T (Fukui et al., 2013 
three isolates have not, to our knowledge, previously been identified in members of the family Hyphomonadaceae.
In summary, the three isolates 14A-2-7 T , 14A-3-1 and 14A-3 were identified to be strains representative of a species of the genus Algimonas in the family Hyphomonadaceae, based on their 16S rRNA gene sequences, DNA G+C contents and chemotaxonomic data on the quinone, polar lipid and fatty acid systems. On the other hand, the three isolates had different characteristics from the most closely related species, A. porphyrae, such as 20 phenotypic differences and some aspects of the FAME profiles. Accordingly, the three isolates are considered to represent a novel species of the genus Algimonas, for which we propose the name Algimonas ampicilliniresistens sp. nov. Fukui et al. 2013 The description is as given by Fukui et al. (2013) Cells from MB cultures incubated at 20 u C for 5 days are rod-shaped (2.1360.38 mm) and Gram-stain-negative. Some cells are motile by means of a polar flagellum, and other cells are prosthecate. Cells reproduce by binary fission. Colonies are circular, convex, entire, orange and 0.32 mm in diameter after 10 days of incubation at 20 u C on MA. Growth of the type strain occurs under aerobic conditions, at 10-30 u C (optimum, 20 u C), pH 6.0-9.0 (optimum, pH 7.0) and 1-5 % NaCl (optimum, 3 %). Growth with 5% NaCl is strain dependent. The oxidase test is negative and the catalase test is positive. Methyl red and Voges-Proskauer reactions are negative. H 2 S and indole production are negative. The type strain hydrolyses aesculin, DNA and Tween 20, but not agar, alginate, gelatin, starch or Tween 40 or 80. Hydrolysis of gelatin and Tween 80 is strain dependent. Nitrate reduction is positive. Acid is not produced from carbohydrates. According to the API ZYM system, the type strain is positive for alkaline phosphatase, esterase, esterase lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase, but negative for lipase, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase. Acid phosphatase activity is variable. According to the API 50CH system, the type strain utilizes D-xylose, methyl b-D-xylopyranoside, galactose, glucose, arbutin, aesculin ferric citrate, cellobiose, maltose, lactose, starch and gentiobiose. Carbon utiliaztion of galactose and amygdalin is strain dependent. The type strain is susceptible to (mg per disc unless otherwise stated) ciprofloxacin (5), chloramphenicol (30), erythromycin (15), nalidixic acid (30), norfloxacin (10), novobiocin (30), rifampicin (5) and vancomycin (30), but resistant to ampicillin (10), carbenicillin (100), gentamicin (10), kanamycin (30), neomycin (30), penicillin G (10 IU), polymyxin B (300 IU), streptomycin (10) and tetracycline (30). Susceptibility to neomycin, gentamicin, and rifampicin is variable. The absorption at 486-487 nm by the orange pigment is due to a carotenoid. Bacteriochlorophyll a is not detected. The predominant ubiquinone is Q-10, and the major cellular fatty acid is C 18 : 1 v7c. The polar lipids are phosphatidylglycerol, glucuronopyranosyl diglyceride, monoglycosyl diglyceride, three unidentified phospholipids and an unidentified glycolipid.
Emended description of the genus Algimonas
The type strain is 14A-2-7 T (5LMG 26421 T 5NBRC 108219 T ), isolated from a culture medium of the red alga Porphyra yezoensis. The DNA G+C content of strain 14A-2-7 T is 54.9 mol%. Other strains representative of this species are 14A-3-1 (5LMG 264225NBRC 108220) and 14A-3 (5LMG 264235NBRC 108221). *Each of these fatty acids was detected as a different peak. DEach of these fatty acids was detected as a different peak.
